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(57) ABSTRACT 

A mobile communication system is provided for decreasing 
poWer consumption in a mobile station. In the mobile com 
munication system, a base station or a radio network control 
apparatus sets a threshold of signal energy to noise poWer 
density ratio of a common pilot signal according to doWnlink 
total sending poWer, Which may change every moment, and 
sends the threshold to the mobile station 110. The mobile 
station 110 measures the ratio, and omits surrounding cell 
measurement When the measured ratio exceeds the threshold. 

22 Claims, 5 Drawing Sheets 
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MOBILE COMMUNICATION SYSTEM AND 
BASE STATION IN THE MOBILE 

COMMUNICATION SYSTEM FOR SAVING 
POWER CONSUMPTION OF MOBILE 

STATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile communication 

system, a base station in a mobile communication system, a 
radio netWork control apparatus, a mobile station and a poWer 
consumption decreasing method, in Which, the mobile station 
omits receiving level measurement for a signal from base 
stations When a signal energy to noise poWer density ratio of 
a common pilot signal (to be referred to as Ec/No hereinafter) 
exceeds a predetermined threshold, Wherein the common 
pilot signal is sent to the mobile station from a base station 
that forms a cell Where the mobile station resides. 

2. Description of the Related Art 
In W-CDMA (Wide-band Code Division MultipleAccess), 

Which is a radio access method in the third generation mobile 
communication system, When a mobile station does not reside 
in an optimal cell among cells formed by base stations While 
the mobile station is in a standby status, a control signal of 
upWard direction (called an uplink control signal hereinafter) 
sent from the mobile station may not reach the base station, or 
even When the signal reaches the base station, the uplink 
control signal may cause excessive interference for cells 
formed by other base stations, so that system capacity may be 
degraded. In addition, it becomes hard for the mobile station 
to receive a control signal of doWnWard direction (called a 
doWnlink control signal hereinafter) sent from the base sta 
tion, so that the base station needs to send the doWnlink 
control signal by using a large sending poWer. The system 
capacity is degraded also for this reason. Therefore, in 
W-CDMA, it is necessary for the mobile station to reside in an 
optimal cell While the mobile station is in a standby status. 

In order for the mobile station to reside in an optimal cell, 
the mobile station needs to search signals sent from surround 
ing base stations and to measure receiving levels of the signals 
(this measurement is called “surrounding cell measurement” 
hereinafter). HoWever, since the surrounding cell measure 
ment consumes much poWer, if the mobile station performs 
the surrounding cell measurement simply periodically With 
out any remedy, battery life of the mobile station becomes 
short. Thus, in the W-CDMA, a method for performing sur 
rounding cell measurement only When necessary is adopted. 
In the method, the mobile station measures Ec/No per one 
chip of the common pilot signal sent from a base station 
forming a cell Where the mobile station resides (to be referred 
to as a residing cell hereinafter), and if the measured value 
exceeds a predetermined threshold (Which is unchangeable), 
it is determined that the residing cell is optimal, so that sur 
rounding cell measurement is omitted. 

HoWever, if the threshold is a ?xed value, a folloWing 
problem described With reference to FIG. 1 arises. 
A case is considered in Which a small constant value is set 

as the threshold of Ec/No assuming that total sending poWer 
of signals sent from base stations (to be referred to as doWn 
link total sending poWer hereinafter) is large. The reason for 
setting a small constant value as the threshold of Ec/ No is that, 
if the doWnlink total sending poWer is large, interference 
poWer of doWnWard direction (called doWnlink interference 
poWer) becomes large, so that Ec/No becomes small. 

In FIG. 1, region 1 is a region ofa cell formed by a base 
station, and region 2 indicates a region Where the surrounding 
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2 
cell measurement is unnecessary, and thresholdA indicates a 
?xed threshold of Ec/N 0 established considering a case When 
the doWnlink total sending poWer is large. 
As shoWn in FIG. 1, When the doWnlink total sending 

poWer is actually large, Ec/No in the mobile station becomes 
less than the threshold A in a position Where the mobile 
station is out of the region 2. Therefore, the surrounding cell 
measurement can be performed only When necessary if the 
surrounding cell measurement is performed only When Ec/No 
becomes smaller than the threshold A. 

HoWever, When the total sending poWer is actually small, 
Ec/No in the mobile station does not become less than the 
threshold A until the mobile station goes out of the region 3 
Which is larger than the region 2. Therefore, if the surrounding 
cell measurement is performed only When Ec/No becomes 
less than the threshold A, there occurs a problem in that the 
surrounding cell measurement is not performed even When 
the mobile station resides in a region (betWeen the region 2 
and the region 3) Where the surrounding cell measurement is 
necessary. 

Next, With reference to FIG. 2, a case is considered in 
Which a large constant value is set as the threshold of Ec/No 
assuming that doWnlink total sending poWer is small, for 
realiZing the method in Which surrounding cell measurement 
is performed only When necessary. The reason for setting a 
large constant value as the threshold of Ec/No is that, if the 
doWnlink total sending poWer is small, doWnlink interference 
poWer becomes small, so that Ec/Nc becomes large. 

In FIG. 2, region 1 is a region of a cell formed by a base 
station, and region 2 indicates a region Where the surrounding 
cell measurement is unnecessary, and threshold B indicates 
the threshold of Ec/No established assuming that the doWn 
link total sending poWer is small. 
As shoWn in FIG. 2, When the total sending poWer is actu 

ally small, Ec/No in the mobile station becomes less than the 
threshold value B in a position Where the mobile station is out 
of the region 2. Therefore, the surrounding cell measurement 
is to be performed as necessary if the surrounding cell mea 
surement is performed only When Ec/No becomes smaller 
than the threshold B. 

HoWever, if the total sending poWer is actually large in this 
case, the Ec/No in the mobile station becomes less than the 
threshold B if the mobile station goes out of the region 3, 
Which is smaller than the region 2. Therefore, When the sur 
rounding cell measurement is to be performed only When 
Ec/No becomes less than the threshold B, there occurs a 
problem in that the measurement is performed even When the 
mobile station resides in a region (betWeen the region 2 and 
the region 3) Where the surrounding cell measurement is 
unnecessary. 

In addition, even When doWnlink total sending poWer is 
constant, Ec/No differs according to the siZe of the cell and to 
a condition for Which the base station is placed such as in an 
urban area or in a suburban area. Therefore, When the thresh 
old is set suitable for the urban area for surrounding cell 
measurement to be performed as necessary, there is a problem 
in that the measurement is not performed even When a mobile 
station resides in a region Where the measurement is neces 
sary in a suburban area, or, on the other hand, measurement is 
performed even When the mobile station is not in a region 
Where the measurement is necessary. 

Thus, a method is required for decreasing poWer consump 
tion of a mobile station by performing surrounding cell mea 
surement only When necessary, in other Words, a method of 
improving battery life is required. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a mobile 
communication system, a base station, a radio netWork con 
trol apparatus, a mobile station and a poWer consumption 
decreasing method for decreasing poWer consumption of the 
mobile station. 

The object of the present invention can be achieved by a 
mobile communication system comprising a mobile station 
and a plurality of base stations, Wherein, When a signal energy 
to noise poWer density ratio of a common pilot signal exceeds 
a threshold, the mobile station does not perform receiving 
level measurement for signals sent from the base stations, the 
common pilot signal being sent to the mobile station from a 
base station that forms a cell Where the mobile station resides, 

the base station comprising: 
a part for setting the threshold according to a value, based 

on a predetermined criterion, Which may change accord 
ing to time; 

a part for sending the threshold to the mobile station; 
the mobile station comprising: 
a part for measuring the signal energy to noise poWer 

density ratio; 
a part for receiving the threshold sent from the base station. 
According to this object, since the signal energy to noise 

poWer density ratio can be changed according to a value based 
on criteria, the mobile station can perform surrounding cell 
measurement only When necessary. Therefore, poWer con 
sumption can be saved and battery life can be improved. 

In the mobile communication system, the part for setting 
may set the threshold according to total poWer of signals sent 
by the base stations. 

The total poWer is proportional to the signal energy to noise 
poWer density ratio. Therefore, by setting the threshold to be 
small When the total poWer is large, or by setting the threshold 
to be large When the total poWer is small, surrounding cell 
measurement in the mobile station can be performed only 
When necessary. Thus, according to present invention, poWer 
consumption of the mobile station can be decreased and bat 
tery life can be improved. 

In the mobile communication system, the part for setting 
may set the threshold according to a total amount of doWnlink 
tra?ic from the base stations. 

The total amount of tra?ic is in proportion to the total 
poWer. That is, the amount of tra?ic is inversely proportional 
to the signal energy to noise poWer density ratio. Therefore, 
by setting the threshold to be small When the amount of tra?ic 
is large, or by setting the threshold to be large When the 
amount of tra?ic is small, surrounding cell measurement in 
the mobile station can be performed only When necessary. 
Thus, according to the present invention, poWer consumption 
of the mobile station can be decreased and battery life can be 
improved. 

In addition, in the mobile communication system, the part 
for setting may set the threshold according to time. 

The amount of tra?ic changes according to time. For 
example, the amount of traf?c is large in the daytime, and it is 
small in the nighttime. In addition, the amount of traf?c is 
inversely proportional to the signal energy to noise poWer 
density ratio. Therefore, by setting the threshold to be small in 
the daytime When the amount of tra?ic is large, or by setting 
the threshold to be large in the nighttime When the amount of 
tra?ic is small, surrounding cell measurement in the mobile 
station can be performed only When necessary. Thus, accord 
ing to present invention, poWer consumption of the mobile 
station can be decreased and battery life can be improved. 
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4 
In addition, in the mobile communication system, the part 

for setting may set the threshold according to a condition for 
installing the base station. 
The signal energy to noise poWer density ratio may vary 

according to a condition for installing the base station, such as 
the siZe of the cell formed by the base station, the place (urban 
area, suburban area) and the like Where the base station is 
installed. Therefore, also by setting the threshold according to 
the condition for Which the base station is installed, surround 
ing cell measurement in the mobile station can be performed 
only When necessary. Thus, according to the present inven 
tion, poWer consumption of the mobile station can be 
decreased and battery life can be improved. 

Further, in the mobile communication system, the mobile 
station may further include a part for sending the signal 
energy to noise poWer density ratio to the base station, and a 
part for setting that sets the threshold according to the signal 
energy to noise poWer density ratio sent from the mobile 
station. 
According to this object, by setting the threshold to be large 

When the actually measured signal energy to noise poWer 
density ratio is large, or by setting the threshold to be small 
When the actually measured signal energy to noise poWer 
density ratio is small, surrounding cell measurement in the 
mobile station can be performed only When necessary. Thus, 
according to the present invention, poWer consumption of the 
mobile station can be decreased and battery life can be 
improved. 
The object of the present invention can be also achieved by 

a mobile communication system comprising a mobile station, 
a plurality of base stations and a radio netWork control appa 
ratus, Wherein, When a signal energy to noise poWer density 
ratio of a commonpilot signal exceeds a threshold, the mobile 
station does not perform receiving level measurement for 
signals sent from the base stations, the common pilot signal 
being sent to the mobile station from a base station that forms 
a cell Where the mobile station resides, 

the radio netWork control apparatus comprising: 
a part for setting the threshold according to a value, based 

on predetermined criteria, that may change every 
moment; 

a part for sending the threshold to the mobile station; 
the mobile station comprising: 
a part for measuring the signal energy to noise poWer 

density ratio; 
a part for receiving the threshold sent from the base station. 
According to this object, since the signal energy to noise 

poWer density ratio can be changed according to a value based 
on criteria, the mobile station can perform surrounding cell 
measurement only When necessary. Therefore, poWer con 
sumption can be saved and battery life can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention Will become more apparent from the folloWing 
detailed description When read in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a ?gure for explaining the relationship betWeen 
doWnlink total sending poWer and a threshold of Ec/N 0 that is 
set unchangeably; 

FIG. 2 is another ?gure for explaining the relationship 
betWeen doWnlink total sending poWer and a threshold of 
Ec/No that is set unchangeably; 

FIG. 3 shoWs a block diagram of an example of a mobile 
communication system 100 according to the present inven 
tion; 
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FIG. 4 shows a block diagram of an example of a base 
station 120 according to the present invention; 

FIG. 5 is a ?gure for explaining the relationship betWeen 
the doWnlink total sending poWer and the threshold of Ec/No. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the following, embodiments of the present invention Will 
be described With reference to ?gures. FIG. 3 shoWs a block 
diagram of an example of a mobile communication system 
1 00 according to an embodiment of the present invention. The 
mobile communication system 100 shoWn in the ?gure 
includes a mobile station 110 such as a cellular phone, a 
plurality of base stations 120-1-120-n (Which may be referred 
to as base stations 120 hereinafter), and a radio netWork 
control apparatus (RNC) 130 for controlling the mobile com 
munication system 100. 

In the mobile communication system 100, the mobile sta 
tion 110 measures Ec/No per a chip of a common pilot signal 
sent from the base station 120 that forms a cell Where the 
mobile station 110 resides. When the measurement value of 
Ec/No does not exceed a threshold set on the basis of criteria 
in the base station 120 or in the RNC 130, the mobile station 
110 determines that the cell Where the mobile station 110 
itself resides is not optimal, so that the mobile station 110 
searches signals sent from surrounding base stations, and 
measures the receiving level of each signal. Since the thresh 
old is set according to a value that may change every moment, 
the threshold may change from moment to moment in this 
embodiment. When the measurement value of Ec/ No exceeds 
the threshold determined on the basis of criteria in the base 
station 120 or the RNC 130, the mobile station 110 regards 
that the cell is optimal, so that the mobile station 110 does not 
perform the surrounding cell measurement. 

Base stations 120-1-120-n form cells 122-1-122-n respec 
tively. Each of the base stations sends a common pilot signal 
in the cell corresponding to the base station. The mobile 
station 110 resides in a cell 122-2 formed by a base station 
120-2. Therefore, the mobile station 110 receives a common 
pilot signal sent from the base station 120-2. 

The base station 120 or the RNC 130 sets a threshold of 
Ec/No per a chip of the common pilot signal that is a reference 
value used for determining Whether the surrounding cell. 
measurement is performed in the mobile station 110. 

FIG. 4 shoWs a block diagram of an example of a base 
station 120 that sets the threshold of Ec/No per a chip of the 
common pilot signal, Wherein the threshold of Ec/No is 
changeable. As shoWn in the ?gure, the base station 120 
includes a control part 124, a doWnlink total sending poWer 
measuring part 126 and a noti?cation information generation 
part 128. 

The control part 124 controls the Whole of the base station 
120. The doWnlink total sending poWer measurement part 126 
measures the poWer of the signal sent by the base station 120 
itself, and obtains poWer levels of signals sent by other base 
stations from the other base stations via the RNC 130. Next, 
the doWnlink total sending poWer measurement part 126 adds 
the poWer of the signal sent from the base station itself to the 
poWer of signals sent from other base stations, so that the 
doWnlink total sending poWer is calculated. The doWnlink 
total sending poWer changes according to traf?c amount in 
the mobile communication system 100. The calculated doWn 
link total sending poWer is sent to the noti?cation information 
generation part 128 via the control part 124. 

The noti?cation information generation part 128 sets the 
threshold of Ec/No per a chip of the common pilot signal on 
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6 
the basis of the doWnlink total sending poWer from the doWn 
link total sending poWer measuring part 126. More particu 
larly, When the doWnlink total sending poWer is a large value, 
the noti?cation information generation part 128 sets a small 
threshold in consideration that the Ec/No per a chip of the 
common pilot signal becomes small as doWnlink interference 
poWer in the mobile station 110 becomes large. On the other 
hand, When the doWnlink total sending poWer is smaller than 
the large value, the noti?cation information generation part 
128 sets a large threshold (Which is a value that is larger than 
the above-mentioned small threshold) in consideration that 
the Ec/No per a chip of the common pilot signal becomes 
large as doWnlink interference poWer in the mobile station 
110 becomes small. That is, the noti?cation information gen 
eration part 128 sets the threshold such that the threshold is 
inversely proportional to the doWnlink total sending poWer. 
The noti?cation information generation part 128 sends the 
threshold to the cell 122 that is formed by the base station 
itself. 
When the RNC 130 sets the threshold of Ec/No per a chip 

of the common pilot signal on the basis of the calculated 
doWnlink total sending poWer, the RNC 130 has the same 
con?guration as that shoWn in FIG. 4. In this case, the doWn 
link total sending poWer measurement part in the RNC 130 
obtains doWnlink the sending poWer level for each base sta 
tion, and sums them to calculate the doWnlink total sending 
poWer. The noti?cation information generation part in the 
RNC 130 sets the threshold in the same Way as performed in 
the noti?cation information generation part 128 in the base 
station on the basis of the doWnlink total sending poWer. 
Then, the RNC 130 sends the threshold to each base station. 
Then, each base station sends the threshold to each cell. 
As mentioned above, the mobile station 110 resides in the 

cell 122-2 formed by the base station 120-2. Therefore, the 
mobile station 110 receives the threshold from the base sta 
tion 120-2. The mobile station 110 compares the threshold 
sent from the base station 120-2 With a measured value of 
Ec/No per a chip of the common pilot signal sent from the 
base station. When the measurement value does not exceed 
the threshold, the mobile station 110 determines that the 
residing cell is not optimal, so that the mobile station 110 
searches signals sent from surrounding base stations, and 
measures receiving levels of the signals. On the other hand, 
When the measurement value exceeds the threshold, the 
mobile station 110 determines that the cell is optimal so that 
the mobile station 110 does not perform the surrounding cell 
measurement. 

FIG. 5 shoWs a relationship betWeen the doWnlink total 
sending poWer and the threshold of Ec/No per a chip of the 
common pilot signal. In the ?gure, region 1 is a region of a cell 
of the base station 120. Region 2 shoWs a region in Which the 
surrounding cell measurement by the mobile station 110 is 
unnecessary. ThresholdA is a threshold determined When the 
doWnlink total sending poWer is a set value. A threshold B is 
a threshold determined When the doWnlink total sending 
poWer is smaller than the set value. 
The base station 120 or the RNC 130 sets the threshold as 

the threshold A When the doWnlink total sending poWer is a 
certain value (Which may be larger than a predetermined 
value). At this time, Ec/No in the mobile station 110 becomes 
equal to or less than the threshold A When the mobile station 
110 goes out of the region 2. Therefore, by omitting the 
surrounding cell measurement When Ec/No exceeds the 
threshold A, the surrounding cell measurement can be prop 
erly performed only When necessary. 
The base station 120 or the RNC 130 sets a threshold to be 

the threshold B When the doWnlink total sending poWer is 
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smaller than the value of the above-mentioned case. Also, at 
this time, since the threshold B is properly set as larger than 
the threshold A, Ec/No in the mobile station 110 becomes 
equal to or less than the threshold B When the mobile station 
110 goes out of the region 2. Therefore, by omitting the 
surrounding cell measurement When Ec/No exceeds the 
threshold B, the surrounding cell measurement can be prop 
erly performed only When necessary. 
As mentioned above, the base station 120 or the RNC 130 

sets a proper threshold of Ec/No according to the doWnlink 
total sending poWer that changes every moment, such that the 
mobile station 110 omits the surrounding cell measurement 
When the measured Ec/No exceeds the threshold. Accord 
ingly, the surrounding cell measurement is performed actu 
ally only When necessary. Therefore, poWer consumption in 
the mobile station 110 can be decreased, and battery life is 
improved. 

Although the threshold of the Ec/No is properly set by the 
base station 120 or the RNC 130 on the basis of the doWnlink 
total sending poWer that changes every moment in the above 
mentioned embodiment, the threshold can be set on the basis 
of the doWnlink tra?ic amount that changes every moment. 

In this case, the base station 120 measures the doWnlink 
tra?ic amount in the base station itself, obtains doWnlink 
tra?ic amount of other base stations via the RNC 130, and 
sums them to obtain a total amount of doWnlink traf?c. Or, the 
RNC 130 obtains the doWnlink traf?c amount of every base 
station, then, calculates the total doWnlink tra?ic amount. 
The doWnlink traf?c amount is in proportion to the doWn 

link total sending poWer. That is, the doWnlink tra?ic amount 
is inversely proportional to Ec/No per a chip of the common 
pilot signal. Therefore, the base station 120 or the RNC 130 
sets the threshold of Ec/No to be a small threshold When the 
calculated total doWnlink traf?c amount is a large amount, 
and the base station 120 or the RNC 130 sets the threshold of 
Ec/No to be a large threshold (Which is larger than the small 
threshold) When calculated total doWnlink tra?ic amount is a 
small amount (Which is smaller than the large amount). 

In addition, the base station 120 or the RNC 130 can set the 
threshold of Ec/N 0 on the basis of time frames in a day. There 
is a correlation betWeen the doWnlink tra?ic amount and the 
time frame, for example, the doWnlink tra?ic amount in the 
daytime is larger than that in the nighttime. As mentioned 
above, the doWnlink tra?ic amount is inversely proportional 
to Ec/No per a chip of the common pilot signal. Therefore, the 
base station 120 or the RNC 130 sets the threshold of Ec/No 
to be small in the daytime When doWnlink traf?c amount is 
large, and sets it to be large in the nighttime When doWnlink 
tra?ic amount is small. 

The base station 120 or the RNC 130 may set a proper 
threshold on the basis of a condition for Which the base station 
is installed. Ec/No per a chip of the common pilot signal may 
differ according to the siZe of the cell, and to the environment 
of placement of the base station such as in an urban area or in 
a suburban area. Therefore, the base station 120 or the RNC 
130 sets the threshold of Ec/No to be a small threshold in 
consideration that doWnlink total sending poWer in the urban 
area is a large value, and sets the threshold to be a large 
threshold (Which is larger than the small threshold) in con 
sideration that the doWnlink total sending poWer becomes a 
small value (Which is smaller than the large value) in the 
suburban area. 

In addition, the base station 120 or the RNC 130 can set the 
threshold of Ec/No to be a small threshold When the siZe of the 
cell formed by the base station 120 is a large value. In other 
Words, When the region Where surrounding cell measurement 
by the mobile station 110 is unnecessary is large so that Ec/No 
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8 
in the boundary of the region is small, the base station 120 or 
the RNC 130 sets the threshold of Ec/No to be a small thresh 
old. The base station 120 or the RNC 130 can set the threshold 
of Ec/No to be a large threshold (Which is larger than the small 
threshold) When the siZe of the cell formed by the base station 
120 is a small value (Which is smaller than the large value), in 
other Words, When the region Where surrounding cell mea 
surement by the mobile station 110 is unnecessary is small so 
that Ec/ No in the boundary of the region is large, the threshold 
is set to be large. 
The base station 120 or the RNC 130 may set a proper 

threshold of Ec/No on the basis of measurement value of 
Ec/No per a chip of the common pilot signal in the mobile 
station 110. In this case, the mobile station 110 sends mea 
sured Ec/No to the base station 120 or the RNC 130. The base 
station 120 or the RNC 130 sets the threshold of Ec/No to be 
a small threshold When the Ec/No measured by the mobile 
station 110 is a small value, and the base station 120 or the 
RNC 130 sets the threshold of Ec/No to be a large threshold 
(Which is larger than the small threshold) When the Ec/No 
measured by the mobile station 110 is a large value (Which is 
larger than the small value). 
The mobile station 110 omits surrounding cell measure 

ment When Ec/No measured again exceeds the threshold. 
Accordingly, since the surrounding cell measurement is prop 
erly performed only When it is necessary, poWer consumption 
in the mobile station 110 is decreased so that battery life 
improves. 
As mentioned above, according to the present invention, 

since the threshold of Ec/No of the common pilot signal can 
be changed on the basis of a criterion, surrounding cell mea 
surement in the mobile station can be performed only When 
necessary. Thus, according to the present invention, poWer 
consumption of the mobile station can be decreased and bat 
tery life can be improved. 

The present invention is not limited to the speci?cally 
disclosed embodiments, and variations and modi?cations 
may be made Without departing from the scope of the inven 
tion. 
What is claimed is: 
1. A mobile communication system comprising a mobile 

station and a plurality of base stations, Wherein, When a signal 
energy to noise poWer density ratio of a common pilot signal 
exceeds a threshold, said mobile station does not perform 
receiving level measurement for signals sent from said base 
stations, said common pilot signal being sent to said mobile 
station from the base station that forms a cell Where said 
mobile station resides, 

said base station comprising: 
a part for measuring a ?rst sending poWer of a signal said 

base station, obtaining second sending poWers of signals 
sent by other base stations, and obtaining a total sending 
poWer of said ?rst poWer and said second poWers; 

a part for setting said threshold according to said total 
sending poWer such that said threshold set for a ?rst total 
sending poWer is greater than a threshold set for a second 
total sending poWer that is greater than said ?rst total 
sending poWer; and 

a part for sending said threshold to said mobile station; said 
mobile station comprising: 

a part for measuring said signal energy to noise poWer 
density ratio; and 

a part for receiving said threshold sent from said base 
station. 

2. A mobile communication system comprising a mobile 
station and a plurality of base stations, Wherein, When a signal 
energy to noise poWer density ratio of a common pilot signal 



US 7,437,156 B2 

exceeds a threshold, said mobile station does not receive a 
level measurement for signals sent from said base stations, 
said common pilot signal being sent to said mobile station 
from the base station that forms a cell Where said mobile 
station resides, 

said base station comprising: 
a part for measuring a ?rst amount of doWnlink tra?ic of 

said station, obtaining second amounts of doWnlink traf 
?c of other base stations, and obtaining a total amount of 
doWnlink tra?ic from said ?rst amount and said second 
amounts; 

a part for setting said threshold according to said total 
amount of doWnlink traf?c such that said threshold set 
for a ?rst total amount of doWnlink traf?c is greater than 
a threshold set for a second total amount of doWnlink 
traf?c that is greater than said ?rst total amount of doWn 
link traf?c; 

a part for sending said threshold to said mobile station; 
said mobile station comprising: 
a part for measuring said signal energy to noise poWer 

density ratio; and 
a part for receiving said threshold sent from said base 

station. 
3. The mobile communication system as claimed in claim 

1, Wherein said part for setting sets said threshold according 
to time. 

4. The mobile communication system as claimed in claim 
1, Wherein said part for setting sets said threshold according 
to a condition for installing said base station. 

5. A mobile communication system comprising a mobile 
station, a plurality of base stations and a radio netWork control 
apparatus, Wherein, When a signal energy to noise poWer 
density ratio of a common pilot signal exceeds a threshold, 
said mobile station does not perform receiving level measure 
ment for signals sent from said base stations, said common 
pilot signal being sent to said mobile station from the base 
station that forms a cell Where said mobile station resides, 

said radio netWork control apparatus comprising: 
a part for measuring a ?rst sending poWer of a signal sent by 

said base station, obtaining second sending poWers of 
signals sent by other base stations, and obtaining a total 
sending poWer of said ?rst poWer and said second poWer; 

a part for setting said threshold according to said total 
sending poWer such that said threshold set for a ?rst total 
sending poWer is greater than a threshold set for a second 
total sending poWer that is greater than said ?rst total 
sending poWer; and 

a part for a sending said threshold to said mobile station; 
said mobile station comprising: 
a part for measuring said signal energy to noise poWer 

density ratio; and 
a part for receiving said threshold sent from said radio 

netWork control apparatus. 
6. A base station used in a mobile communication system 

comprising a mobile station and a plurality of base stations, 
Wherein, When a signal energy to noise poWer density ratio of 
a common pilot signal exceeds a threshold, said mobile sta 
tion does not perform receiving level measurement for signals 
sent from said base stations, said common pilot signal being 
sent to said mobile station from said base station that forms a 
cell Where said mobile station resides, said base station com 
prising: 

a part for measuring a ?rst sending poWer of a signal sent by 
said base station, obtaining second sending poWers of 
signals sent by other base stations, and obtaining a total 
sending poWer of said ?rst poWer and said second poW 
ers; 
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10 
a part for setting said threshold according to said total 

sending poWer such that said threshold set for a ?rst total 
sending poWer is greater than a threshold set for a second 
total sending poWer that is greater than said ?rst total 
sending poWer; and 

a part for sending said threshold to said mobile station. 
7. A base station used in a mobile communication system 

comprising a mobile station and a plurality of base stations, 
Wherein, When a signal energy to noise poWer density ratio of 
a common pilot signal exceeds a threshold, said mobile sta 
tion does not receive a level measurement for signals sent 
from said from said base stations, said common pilot signal 
being sent to said mobile station from said base station that 
from a cell Where said mobile station resides, said base station 
comprising: 

a part for measuring a ?rst amount of doWnlink traf?c of 
said base station, obtaining second amounts of doWnlink 
traf?c of other base stations, and obtaining a total 
amount of doWnlink traf?c from said ?rst amount and 
said second amounts; 

a part for setting said threshold according to said total 
amount of doWnlink tra?ic such that said threshold set 
for a ?rst total amount of doWnlink traf?c is greater than 
a threshold set for a second total amount of doWnlink 
traf?c that is greater than said ?rst total amount of doWn 
link traf?c; and 

a part for sending said threshold to said mobile station. 
8. The base station as claimed in claim 6, Wherein said part 

for setting sets said threshold according to time. 
9. The base station as claimed in claim 6, Wherein said part 

for setting sets said threshold according to a condition for 
installing said base station. 

10. A radio netWork control apparatus in a mobile commu 
nication system comprising a mobile station, plurality of base 
stations and said radio netWork control apparatus, Wherein, 
When a signal energy to noise poWer density ratio of a com 
mon pilot signal exceeds a threshold, said mobile station does 
not perform receiving level measurement for signals sent 
from said base stations, said common pilot signal being sent 
to said mobile station from the base station that that forms a 
cell Where said mobile station resides, said radio netWork 
control apparatus comprising: 

a part for measuring a ?rst sending poWer of a signal sent by 
said base station, obtaining second sending poWers of 
signals sent by other base stations, and obtaining a total 
sending poWer of said ?rst poWer and said second poW 
ers; 

a part for setting said threshold according to said total 
sending poWer such that said threshold set for a ?rst total 
sending poWer is greater than a threshold set for a second 
total sending poWer that is greater than said ?rst total 
sending poWer; and 

a part for sending said threshold to said mobile station. 
11. A radio netWork control apparatus in a mobile commu 

nication system comprising a mobile station, a plurality of 
base stations and said radio netWork control apparatus, 
Wherein, When a signal energy to noise poWer density ratio of 
a common pilot signal exceeds a threshold , said mobile 
station does not perform receiving level measurement for 
signals sent from said base stations, said common pilot signal 
being sent to said mobile station from the base station that 
forms a cell Where said mobile station resides, said radio 
netWork control comprising: 

a part for measuring a ?rst amount of doWnlink traf?c of 
said base station, obtaining second amounts of doWnlink 
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traf?c of other base stations, and obtaining a total 
amount of doWnlink traf?c from said ?rst amount and 
said second amounts; 

a part for setting said threshold according to said total 
amount of doWnlink traf?c such that said threshold set 
for a ?rst total amount of doWnlink traf?c is greater than 
a threshold set for a second total amount of doWnlink 

traf?c that is greater than said ?rst total amount of doWn 
link traf?c; and 

a part for sending said threshold to said mobile station. 

12. The radio netWork control apparatus as claimed in 
claim 10, Wherein said part for setting sets said threshold 
according to time. 

13. The radio netWork control apparatus as claimed in 
claim 10, Wherein said part for setting sets said threshold 
according to a condition for installing said base station. 

14. A mobile station usable in a mobile communication 
system comprising said mobile station and a plurality of base 
stations, Wherein, When a signal energy to noise poWer den 
sity ratio of a common pilot signal exceeds a threshold in said 
mobile station, said mobile station does not perform receiving 
level measurement for signals sent from said base stations, 
said common pilot signal being sent to said mobile station 
from the base station that forms a cell Where said mobile 
station resides, said mobile station comprising: 

a part con?gured to receive said threshold sent from said 
base station, said threshold being set by said base station 
or a radio netWork control apparatus according to a total 
sending poWer such that said threshold set for a ?rst total 
sending poWer is greater than a threshold set for a second 
total sending poWer that is greater than said ?rst total 
sending poWer, 

Wherein said base station or said radio netWork control 
apparatus includes a part for measuring a ?rst sending 
poWer of a signal sent by said base station, obtaining 
second sending poWers of signals sent by others base 
stations, and obtaining the total sending poWer of said 
?rst poWer and said second poWers. 

15. A mobile station usable in a mobile communication 
system comprising said mobile station and a plurality of base 
stations, Wherein, When a signal energy to noise poWer den 
sity ratio of a common pilot signal exceeds a threshold in said 
mobile station, said mobile station does not perform receiving 
level measurment for signals sent from saidbase stations, said 
common pilot signal being sent to said mobile station from 
the base station that forms a cell Where said mobile station 
resides, said mobile station comprising: 

a part con?gured to receive said threshold sent from said 
base station, said threshold being set by said base station 
or a radio netWork control apparatus according to a total 
amount of doWnlink traf?c such that said threshold set 
for a ?rst total amount of doWnlink traf?c is greater than 
a threshold set for a second total amount of doWnlink 
traf?c that is greater than said ?rst total amount of doWn 
link traf?c, 

Wherein said base station or said radio netWork control 
apparatus includes a part for measuring a ?rst amount of 
doWnlink tra?ic of said base station, obtaining second 
amounts of doWnlink traf?c of other base stations, and 
obtaining a total amount of doWnlink tra?ic from said 
?rst amount and said second amounts. 

16. The mobile station as claimed in claim 14, Wherein said 
base station or said radio netWork control apparatus sets said 
threshold according to time. 
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17. The mobile station as claimed in claim 14, Wherein said 

base station or said radio netWork control apparatus sets said 
threshold according to a condition for installing said base 
station. 

18. A method used for decreasing poWer consumption in a 
mobile station usable in a mobile communication system 
comprising said mobile station and a plurality of base sta 
tions, Wherein, When a signal energy to noise poWer density 
ratio of a common pilot signal exceeds a threshold in said 
mobile station, said mobile station does not perform receiving 
level measurement for signals sent from said base stations, 
said common pilot signal being sent to said mobile station 
from the base station that forms a cell Where said mobile 
station resides, said method comprising the step of: 

said base station or a radio netWork control apparatus mea 
suring a ?rst sending poWer of a signal sent by said base 
station, obtaining second sending poWers of signals sent 
by other base stations, and obtaining a total sending 
poWer of said ?rst poWer and said second poWers; 

said base station or a radio netWork control apparatus set 
ting said threshold according said total sending poWer 
such that said threshold set for a ?rst total sending poWer 
is greater than a threshold set for a second total sending 
poWer that is greater than said ?rst total sending poWer; 

said base station or a radio netWork control apparatus send 
ing said threshold to said mobile station; and 

said mobile station receiving said threshold sent from said 
base station or a radio netWork control apparatus. 

19. A method used for decreasing poWer consumption in a 
mobile station usable in a mobile communication system 
comprising said mobile station and a plurality of base sta 
tions, Wherein, When a signal energy to noise poWer density 
ratio of a common pilot signal exceeds a threshold in said 
mobile station, said mobile station does not perform receiving 
level measurement for signals sent from said base stations, 
said common pilot signal being sent to said mobile station 
from the base station that forms a cell Where said mobile 
station resides, said method comprising the step of: 

said base station or a radio control apparatus measuring a 
?rst amount of doWnlink traf?c of said base station, 
obtaining second amounts of doWnlink tra?ic of other 
base stations, and obtaining a total amount of doWnlink 
traf?c from said ?rst amount and said second amounts; 

said base station or a radio netWork control apparatus set 
ting said threshold according to said total amount of 
doWnlink tra?ic such that said threshold set for a ?rst 
total amount of doWnlink tra?ic is greater than a thresh 
old set for a second total amount of doWnlink tra?ic that 
is greater than said ?rst total amount of doWnlink traf?c; 

said base station or a radio netWork control apparatus send 
ing said threshold to said mobile station; and 

said mobile station receiving said threshold sent from said 
base station or a radio netWork control apparatus. 

20. The method as claimed in claim 18, Wherein said base 
station or said radio netWork control apparatus sets said 
threshold according to time. 

21. The method as claimed in claim 18, Wherein said base 
station or said radio netWork control apparatus sets said 
threshold according to a condition for installing said base 
station. 

22. A mobile communication system comprising a mobile 
station, a plurality of base stations and a radio netWork control 
apparatus, Wherein, When a signal energy to noise poWer 
density ratio of a common pilot signal exceeds a threshold, 
said mobile station does not perform receiving level measure 
ment for signals sent from said base stations, said common 
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pilot signal being sent to said mobile station from base station 
that forms a cell Where said mobile station resides, 

said radio network control apparatus comprising: 
a part for measuring a ?rst amount of doWnlink tra?ic of 

said base station, obtaining second amounts of doWnlink 
traf?c of other base stations, and obtaining a total 
amount of doWnlink traf?c from said ?rst amount and 
said second amounts; 

a part for setting said threshold according to said total 
amount of doWnlink traf?c such that said threshold set 
for a ?rst total amount of doWnlink traf?c is greater than 
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a threshold set for a second total amount of doWnlink 
traf?c that is greater than said ?rst total amount of doWn 
link traf?c; and 

a part for sending said threshold to said mobile station; 
said mobile station comprising: 
a part for measuring said signal energy to noise poWer 

density ratio; and 
a part for receiving said threshold sent from said radio 

netWork control apparatus. 


